'Crystals are like people: it is the defects in them which tend to make them interesting!' It is with these wise words that Professor Sir Colin Humphreys begins his chapter on Stem Imaging of Crystals and Defects in Introduction to Analytical Electron Microscopy (Humphreys, 1979) . Crystal defects such as vacancies, impurities, grain boundaries and dislocations are often crucial for determining the physical and electrical properties of a material. The importance of high-resolution electron microscopy for understanding the detailed structure of crystal defects is exemplified in this issue, where Paulauskas et al. report an analytical scanning transmission electron microscope (STEM) investigation of low-energy stair-rod dislocations in CdTe (Paulauskas et al., 2014) . Dislocations are known to strongly affect the electronic and optical properties of semiconductor materials, but a detailed understanding of their influence requires structural characterization at the atomic scale.
Aberration-corrected STEM systems are routinely capable of producing sub-å ngtrö m electron probes with high beam currents (>200 pA), facilitating atomic resolution imaging of a wide range of different materials (Pennycook, 2010; Krivanek et al., 2010) . For a pure element, the structure of a dislocation core may be inferred from atomic resolution images, but in compounds a unique interpretation of all atomic positions is more difficult. Combining high-angle annular dark field (HAADF) STEM imaging with electron energy loss spectroscopy (EELS) provides additional compositional information and, by taking advantage of advances in fast data acquisition and spectral processing, this approach allows local atomic scale chemical analysis over large crystal regions (Monkman et al., 2012) . Recent complementary advances in STEM monochromator design are pushing the EELS energy resolution to better than 10 meV, which opens up exciting opportunities for exploring previously inaccessible low energy losses (Krivanek et al., 2013 (Krivanek et al., , 2014 . However, not all materials are ideally suited to EELS analysis. For example, the Cd L and Te L energy loss peaks have delayed onset edges, resulting in a poor signal-to-noise ratio and often prohibiting atomic resolution analysis of CdTe. In other multi-component systems, overlapping energy loss edges may be difficult to separate effectively.
X-ray energy-dispersive spectroscopy (XEDS) provides an alternative method for obtaining complementary elemental information about a sample, but is often considered a low-spatial-resolution technique. Indeed, until a few years ago, most of the high-resolution electron microscopy community thought of XEDS as EELS's low-resolution 'quick and dirty' cousin: useful for checking the elements present in the sample but not relevant for high-resolution studies and certainly not applicable for single-atom analysis.
The latest XEDS detector systems coupled with high-brightness electron sources, aberration-corrected optics and excellent sample-stage stabilities have demonstrated that these assumptions must be re-evaluated. Single-atom XEDS analysis was first applied to identification of single dopant atoms on graphene (Lovejoy et al., 2012) . Modern XEDS systems employ large-area silicon drift detectors (SDDs) and/or multiple detector crystals so as to achieve solid collection angles greater than 1 sr (Zaluzec, 2010 (Zaluzec, , 2013 , representing an order of magnitude improvement compared to traditional detector designs. Symmetrical arrangements of detectors have facilitated a resurgence in XEDS tomographic imaging (Fig. 1c) , as well as the application of XEDS analysis to in situ analysis of nanomaterials in liquids using modified environmental cell specimen holders . Improvedefficiency XEDS detectors have reduced the acquisition time and electron dose required for XEDS elemental mapping and thus enabled new possibilities for compositional mapping of nanomaterials (Fig. 1b) as well as atomic resolution elemental analysis (Kotula et al., 2012; Allen et al., 2012; Forbes et al., 2012) .
Robust oxide materials like SrTiO 3 provide an ideal playground for atomic resolution XEDS spectrum imaging, but application of this approach to more electron-beam-sensitive materials such as CdTe is significantly more challenging. Furthermore, crystal defects can often be less stable than the perfect bulk crystal, and this is one of the reasons why the work of Paulauskas et al. is so impressive. Using HAADF STEM combined with XEDS spectrum imaging, Paulauskas et al. are able to reveal the atomic structure for a LomerCottrell dislocation loop in CdTe with unprecedented detail. The resolution of the XEDS spectrum imaging allows the atomic species for each atomic column within the dislocation core to be identified and the accompanying HAADF STEM images allow crystallographic analysis of the dislocation's Burgers vector and associated strain field. These results provide essential experimental input for first-principles theoretical calculations and demonstrate the potential of analytical STEM XEDS to reveal previously inaccessible structural information for an important class of semiconductor materials. 
